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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
optimizing the performance of a communication network 
especially for the approval and control of communication data 
related to the communication network. 
SOLUTION: The communication network composed of N 
pieces of node elements operates N pieces of determination 
tables for managing the approval and control of data 
communication to N pieces of node elements (1000). Each 
node element generates correspondent performance data 
(1001) and N pieces of determination tables and N pieces of 
performance data are collected at a centralized network 
controller (1002). The network controller generates the new 
set of determination tables from the collected determination 
tables (1004) and distributes the new set of determination 
tables to N pieces of respective node elements (1006) and 
the new determination tables in the network are continuously 
operated (1000). 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of controlling acknowledgement of the signal transmission data through the 
communication network which consists of two or more node elements connected with two or more 
link elements The phase of collecting two or more acknowledgement control policy data related to the 
acknowledgement control policy which recognizes the communication link traffic data to the above- 
mentioned node element, and each, the phase of determining new acknowledgement control policy 
data from the acknowledgement control policy data of two or more present by which collection 
was carried out [ above-mentioned ], and two or more above— mentioned node elements — the above 
— the approach of consisting of a phase of operating new acknowledgement control policy data. 
[Claim 2] Two or more acknowledgement control policy data by which collection was carried out 
[ above-mentioned ] are the approaches containing the acknowledgement control policy data of the 
present operated by the present by at least one set of the above-mentioned node element 
according to claim 1 . 

[Claim 3] the phase of collecting two or more performance datas related to the engine performance 
of each node element, and each, and the above from two or more performance datas by which 
collection was carried out [ above-mentioned ] — the method according to claim 1 of having further 
the phase of determining new acknowledgement control policy data. 

[Claim 4] Two or more performance datas by which collection was carried out [ above-mentioned ] 
are the approaches containing the performance data of the present related to actuation of the 
present of the above-mentioned node element according to claim 3. 

[Claim 5] the above — the phase of determining new acknowledgement control policy data — the 
above — an approach including the phase which generates the performance data by which simulation 
was carried out from new acknowledgement control policy data according to claim 1 . 
[Claim 6] each node element in two or more above-mentioned node elements — the above — an 
approach including the phase operate the above-mentioned acknowledgement control policy data 
which preceded when the phase operate new acknowledgement control policy data is inferior to the 
above-mentioned predetermined performance data in a phase [ a predetermined performance data / 
performance data / of the present showing the engine performance of the present of the 
above-mentioned node element ], and the performance data of the above-mentioned present for 
every node element according to claim 1 . 

[Claim 7] the above — the approach according to claim 1 the phase of determining new 
acknowledgement control policy data consists of a phase which expresses two or more above- 
mentioned acknowledgement control policy data as input data to optimization algorithm, and a phase 
which operates the above-mentioned optimization algorithm in order to optimize the 
acknowledgement control policy data by which the input was carried out [ above-mentioned ]. 
[Claim 8] the above — the approach according to claim 1 of consisting of a phase to which the 
above-mentioned ensemble of the above-mentioned data character string is evolved, in order that 
the phase of determining new control policy data may generate the ensemble of the new data 
character string which expresses the group of new acknowledgement control policy data as the phase 
which expresses two or more above-mentioned acknowledgement control policy data as an ensemble 
of a data character string. 
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[Claim 9] two or more above-mentioned node elements — the above — the phase of operating new 
acknowledgement control policy data — the above — the approach according to claim 1 of consisting 
of a phase of operating new acknowledgement control policy data for a predetermined period. 
[Claim 10] It is constituted by two or more node elements and two or more link elements, and the 
acknowledgement control policy data generator made to generate the acknowledgement control policy 
data which control acknowledgement of the communication link traffic data to a communication 
network. Each above-mentioned node element recognizes the traffic data inputted into the above- 
mentioned node element according to the acknowledgement control policy data memorized locally. 
Each above-mentioned node element It is the communication network which transmits the above- 
mentioned acknowledgement control policy data to the above-mentioned acknowledgement control 
policy data generator periodically, and operates so that the above-mentioned acknowledgement 
control policy data generator may generate new acknowledgement control policy data depending on 
two or more above-mentioned acknowledgement control policy data received from two or more 
above-mentioned node elements. 

[Claim 11] The above-mentioned acknowledgement control policy data generator is constituted by 
the processor element which processes the above-mentioned acknowledgement control policy data. 
The above-mentioned processor element The ensemble of the data character string corresponding to 
the ensemble of acknowledgement control policy data is inputted. Evaluate the ensemble of the 
above-mentioned data character string, and the data character string according to individual in the 
above-mentioned ensemble is chosen according to the result of assessment of the ensemble of the 
above-mentioned data character string. The communication network according to claim 10 
constituted so that it may operate in order to evolve the data character string by which selection 
was made [ above-mentioned ] in order to create the ensemble of the new data character string 
corresponding to the ensemble of new acknowledgement control policy data. 
[Claim 1 2] In the approach of transmitting signal transmission data through the communication 
network which consists of two or more node elements connected by two or more link elements The 
phase of recognizing the commo data to each node element according to the group of 
acknowledgement control policy data, How to consist of the phase of generating each performance 
data which expresses the engine performance of the above-mentioned node element with each node 
element, a phase of collecting the above-mentioned performance datas corresponding to two or more 
above-mentioned node elements, and a phase of generating new control policy data depending on the 
performance data by which collection was carried out [ above-mentioned ]. 

[Claim 13] In the approach of generating the acknowledgement control policy data which control 
transmission of the communication link traffic data through the communication network which 
consists of two or more node elements connected with two or more link elements In order to obtain 
the phase which expresses two or more acknowledgement control policy data as an ensemble of a 
data character string, and the evolved ensemble of a data character string, The phase to which the 
ensemble of the above-mentioned data character string is evolved by playback, decussation, and 
data-processing actuation chosen from the group of mutation. How to consist of a phase which 
chooses one piece or two or more data character strings which were constituted by the ensemble of 
a next-generation data character string out of the phase of generating each fitness data 
corresponding to each above-mentioned data character string, and the ensemble by whom evolution 
was done [ above-mentioned ] according to the above-mentioned fitness data. 

[Claim 14] The phase generate the above-mentioned fitness data is the approach according to claim 
13 of consisting of the phase obtain each acknowledgement control policy data corresponding to each 
above-mentioned data character string, a phase process each above-mentioned acknowledgement 
control policy data according to network-simulation model data in order to obtain each performance 
data corresponding to each above-mentioned data character string by which simulation was carried 
out, and a phase obtain the above-mentioned fitness data from the performance data by which 
simulation was carried out [ above-mentioned ]. 

[Claim 1 5] The phase which chooses the optimal group of a data character string based on the result 
of the above-mentioned fitness data, the above — for every data character string in the optimal 
group with the phase of obtaining each acknowledgement control policy data which produces the 
group of new acknowledgement control policy data the above — with the phase of transmitting the 
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group of new control policy data to two or more node elements constituted so that it might operate 
according to the above-mentioned acknowledgement control policy data, and each node element The 
method according to claim 1 3 of having further the phase of generating each performance data 
showing the engine performance of the node element of each above, and the phase of obtaining the 
above-mentioned fitness data from the performance data by which generating was carried out 
[ above-mentioned ], 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With respect to the field of a communication network, although especially this 

invention is not restrictive, it relates to the field of an electrical-communication network. 

[0002] 

[Description of the Prior Art] The conventional communication network connects two or more nodes 
in which node equipment like the computer of the exchange for example, in a broadband electrical- 
communication network or cross connect and a TCP/IP network or the base station of a wireless 
network was formed, and two or more nodes, it consists of two or more links which transmit a 
communication link data signal between links, and a link is constituted by a fiber link* a copper-wire 
link, a radio link, or the satellite link. The user of a communication device, for example, facsimile, a 
modem, telephone, a video facility, and a personal computer accesses a network through node 
equipment. 

[0003] Control of the communication link connection of the conventional whole communication 
network is dramatically complicated. In the multiservice environment where it is required that various 
kinds of data types which have a different data rate should be transmitted through a network a 
connection For example, based on a point-to-point, it is created among two persons' network end 
users like the telephone between the 1st user and the 2nd user. A connection is created by the point 
two multipoint between a service provider and many end users like transmission of the cable 
television program to two or more users through a network. Or a connection may be created by the 
multipoint two multipoint like the television conference call related to the end user of three or more 
geographical locations. 

[0004] Two kinds of fundamental approaches of communicating all over a network are used for the 
conventional communication network. In a line switching network, the root and the bandwidth of a 
constant rate are assigned to a connection during a circuit setup phase the 1 st. The transmitted 
communication link information appears after fixed time delay substantially at a terminating node. On 
the other hand, a packet switching network adopts the format of distributed dynamic time-division 
multiplexing that do not carry out assigning a connection bandwidth but routing (it ships in 
accordance with a path) of the packet of the discrete information given to the network is carried out 
in the network of the packet-switching exchange based on storage and a transfer. End-to-end delay 
of the packet between a specific dispatch node and a terminating node is adjustable, and is influenced 
by the amount of the traffic given to the network. In both fundamental network types, the routing 
policy which determines the path for which a circuit or a packet passes through a network has direct 
effect on the quality of service of the communication link recognized by the network user. When the 
routing decision force is insufficient in the case of line switching, the connection who call blocking 
arose, namely, was demanded is refused. When the routing decision force is insufficient in the case of 
a packet switching network, nonpermissible packet delay arises, it originates in congestion, and the 
commo data traffic throughput of the whole network falls. With reference to drawing 1 . the line 
switching type communication network by the conventional technique is shown. The network is 
connected by two or more links 105-110 which convey commo data traffic between nodes including 
two or more nodes 100-104 which consist of each node equipment which is the exchange. Each 
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exchange is constituted so that the communication link connection ranging from the user to the 
network whole region who belongs to the exchange may be admitted according to the routing policy 
locally memorized by the exchange. Each exchange generates the data about the engine performance 
of a proper, and is known about the capacity of the proper. The network of the exchange is built by 
the network controller 111, and the amount of the information which this has about the adjoining 
exchange by which each exchange switches capacity is set up. For example, a network is built so that 
each exchange may have the information about the congestion on the exchange by which the 
recently side adjoined, or in another example, each exchange is built so that the information about the 
exchange by which the recently side adjoined, and the exchange by which near adjoined the 2nd may 
be acquired. 
[0005] 

[Problem(s) to be Solved by the Invention] A transmission resource consists of a node element and a 
link element which has finite data transmission capacity, and the demand to the transmission 
resource by the end user is adjustable intrinsically, and difficult to predict IVloreover, in order that a 
network may deal with the increment in utilization by the customer, in case it is extended or 
reconstructed, a new node element and a link element may be added to the existing network. 
[0006] When commo data is spoiled for the overload of the transmission resource resulting from the 
high data transmission amount required imposed on a communication network, since transmission 
capacity cannot be used for a list with a node element or a link element, a communication link 
connection may be unable to be created. The desirable example by this invention, an approach, and 
processing are aimed at offer of the control approach and equipment which optimize the availability of 
the transmission resource in a network in the control approach and equipment which control 
acknowledgement of the communication link connection with the communication network which 
consists of two or more nodes and links. 

[0007] The desirable example by this invention and another object of an approach are offers of the 
control approach and equipment which recognize the communication link connection with a 
communication network comparatively reconstructible within short-time extent. Other objects of the 
specific approach by this invention, processing, and equipment are offers of the control approach and 
equipment which recognize the communication link connection with the communication network 
where network actuation is optimized as a whole. 
[0008] 

[Means for Solving the Problem] The approach of controlling acknowledgement of the signal 
transmission data through the communication network which consists of two or more node elements 
connected with two or more link elements offered by the 1st field of this invention The phase of 
collecting two or more acknowledgement control policy data related to the acknowledgement control 
policy which recognizes the communication link traffic data to the above-mentioned node element, 
and each, the phase of determining new acknowledgement control policy data from the 
acknowledgement control policy data of two or more present by which collection was carried out 
[ above-mentioned ], and two or more above— mentioned node elements — the above — it consists 
of a phase of operating new acknowledgement control policy data. 

[0009] The communication network offered by the 2nd field of this invention It is constituted by two 
or more node elements and two or more link elements, and the acknowledgement control policy data 
generator made to generate the acknowledgement control policy data which control acknowledgement 
of the communication link traffic data to a network. Each above-mentioned node element recognizes 
input traffic data according to the acknowledgement control policy data locally memorized by the 
above-mentioned node element. Each above-mentioned node element The above-mentioned 
acknowledgement control policy data are periodically transmitted to the above-mentioned 
acknowledgement control policy data generator, and the above-mentioned acknowledgement control 
policy data generator operates so that new acknowledgement control policy data may be generated 
depending on two or more above-mentioned acknowledgement control policy data received from two 
or more above-mentioned node elements. 

[0010] The approach of transmitting signal transmission data through the communication network 
which consists of two or more node elements connected by two or more link elements offered by the 
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3rd field of this invention The phase of recognizing the commo data to each node element according 
to the group of acknowledgement control policy data, It consists of the phase of generating each 
performance data which expresses the engine performance of the above-mentioned node element 
with each node element, a phase of collecting the above-mentioned performance datas corresponding 
to two or more above-mentioned node elements, and a phase of generating new control policy data 
depending on the performance data collected the account of a top. 

[0011] According to the 4th field of this invention, the method of generating the acknowledgement 
control policy data which control transmission of the communication link traffic data through the 
communication network which consists of two or more node elements connected with two or more 
link elements is offered. In order that this approach may obtain the phase which expresses two or 
more acknowledgement control policy data as an ensemble of a data character string, and the 
individual of the evolved data character string. The phase to which the ensemble of the above- 
mentioned data character string is evolved by playback, decussation, and data-processing actuation 
chosen from the group of mutation. It consists of a phase which chooses one piece or two or more 
data character strings which consist of an ensemble of a next-generation data character string from 
the phase of generating each fitness data corresponding to each above-mentioned data character 
string, and the ensemble by whom evolution was done [ above-mentioned ] according to the above- 
mentioned fitness data. 
[0012] 

[Embodiment of the Invention] This invention is understood better, and in order to show the mode by 
which this invention is carried out, it explains, without limiting the specific example by this invention, 
an approach, and processing to the example with reference to an accompanying drawing. Hereafter, 
the best mode for carrying out this invention as an example is explained. In the following explanation, 
in order to understand this invention thoroughly, many specific details are shown. However, this 
invention is carried out, without using this specific detail so that clearly [ this contractor ]. In other 
examples, in order to avoid making this invention unclear superfluously, detailed explanation of a well- 
known approach and structure is not given. 

[0013] With reference to drawing 2 and 3, the broadband electrical-communication network of the 
Asynchronous Transfer Mode (ATM) type constituted by the 1 st [ which was connected by two or 
more transmission-link L1-L7 which consist of link motion ] thru/or 5th exchange S1-S5 is shown 
roughly. The customer equipment (CEQ) relevant to the exchange requires the connection of the 
service covering the whole network which passes along the related exchange. As long as customer 
equipment is equipment which can communicate through ATM networks, such as telephone, facsimile 
apparatus, video equipment, and a modem, which equipment is sufficient as it. For example, the 
network controller 200 is connected to a network through the exchange SI. The network controller 
200 is the Hewlett Packard workstation which has the memory of 1 28 megabytes, and the hard disk 
storage capacity of 2 gigabits typically. As shown in drawing 3 , the exchange consists of the height 
2.5 [ about ] thru/or the 3.0m erect type rack which holds two or more line cards which contain 
typically the buffer which a communication link call passes, the communication link data signal with 
which switch fabric equipment was generated by customer equipment is actual — it carries out. 
[0014] The exchange transmits the eel of a communication link data signal mutually. Transmission of 
the commo data between the exchanges through a network is controlled by the flow control indicated 
by the ATM criterion published by the traffic control algorithm built into the ATM signaling device, the 
congestion-control algorithm and the quality-of-service algorithm, and the list from the International 
Telecommunications Union (ITU). An ATM criterion is Place des Nations, CH-121. Geneva 20. and 
Switzerland. It is available from ATM Forum of the location to operating sale service of ITU of the 
location or 2570 WestEl Comeno Real. Suite 30, Mountain View, California CI 90404, and USA. In 
order that a customer may perform for example, a voice call, customer equipment is required of the 
origination-side exchange SI, for example, the exchange, to communicate through a network in order 
to set up the new connection who goes via a network. First, customer equipment negotiates with the 
exchange SI by transmitting an electronic signal in order to set up a connection. Customer 
equipment tells electronically the parameter for a connection like the types of services of for 
example, a demand peak eel rate, a demand quality of service (QoS), and transmitted data, and all the 
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connection parameters of an and also [ it is the need ]. In the exchange, in order to make direct 
connection of a connection demanded by the customer, the connection acknowledgement control 
(CAC) element which judges whether sufficient transmission resource is available through a network 
is prepared. A connection acknowledgement control (CAC) element is realized by the exclusive 
electronic hardware which operates the connection and acknowledgement algorithm which set up a 
connection through an ATM network at the level of each exchange. This algorithm operates by the 
standard ATM layer or standard ATM adaptation layer (AAL) for ATM. The connection between the 
exchanges is controlled by the signal eel transmitted between node elements. This signal eel conveys 
the header data showing a eel being a eel of signaling information, and the content of data of a eel 
supplies the instruction which builds the acknowledgement element of a node element, and a 
connection element. Since the bandwidth used for the communication link of an upper level, i.e., user 
commo data, is used when transmission of the CIGNA ring cell through an ATM network is other, as 
for transmission of the CIGNA ring cell through a network, stopping to the minimum is desirable. A 
connection is set up when it is judged by connection acknowledgement control that sufficient 
transmission resource can be used, in order to fill the demand of customer equipment. Since a 
connection demand of a customer is refused when it is judged that sufficient transmission resource 
cannot be used, the quality of service with which the user of the existing network is provided is not 
spoiled. The quality of service shown by the ATM connection is dependent on the number of the eel 
lost or discarded during transmission. 

[0015] In this best mode, each exchange operates the local controlling mechanism which chooses a 
connection and an acknowledgement control policy suitably on local exchange level, and. on the other 
hand, a network controller operates the centralized-control device in which the overall connection 
who operates through a network on strategic level, acknowledgement, and a control policy are 
improved, based on the result of the policy included in each exchange by the present Control of 
the connection through a network and an acknowledgement policy is mixture with distributed control 
and concentration mold control of a network controller on local exchange level in the whole network. 
[0016] With reference to drawing 4 , ATM switching system 400 which receives the service request 
from the customer equipment for transmitting to the whole ATM broadband network via links LI , L2, 
and L7 is shown notionally. A service request is constituted by the eel which holds the data which 
specify the connection parameter about the demanded connection. The demanded connectability 
which whether it is the point two multipoint which the classification and the connection of demanded 
transmission like - connection's end point connection's demand bandwidth and Variable Bit Rate, an 
adaptation bit rate, or a fixed bit rate are the point-to-points between two end points, or is broadcast 
to many end users from the sending agency of one piece, or it is the multipoint two multipoint like the 
television conference between many users express is contained in this parameter. 
[0017] The data which may contain a service request are enumerated by the following table 1. 



[0019] The exchange receives service request data and compares the memorized condition data 
which expresses the condition of the exchange itself about transmission capacity with this service 
request data. The exchange 400 is (1). A load and (2) Cel abolition as which express the number of 
the eels which originate in congestion and are lost within the exchange, and a quality of service is 
judged to be, (3) The eel rate which expresses the availability of a data rate and a specialized circuit. 



[0018] 
[A table 1] 
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and passes a buffer, and (4) The condition data of a proper are generated by generating the signal 
showing the engine-performance parameter of the exchange like the call arrival rate of the demand of 
a eel, i.e., the service request in the exchange. Since the exchange receives selectively the 
information related to the load and congestion of the exchange which adjoined through the system of 
the advertisement signal defined by the ATM criterion, it gets to know the condition of the adjoining 
exchange. 

[0020] Condition data form some knowledge bases held by the exchange. The knowledge base holds 
the acknowledgement control policy data related to the exchange policy which operates 
acknowledgement and the connection of the exchange. Acknowledgement control policy data are 
electronically memorized in the format of decision table data. Policy data control the 
acknowledgement control hardware of the exchange. Each exchange stores a separate 
acknowledgement control policy and M sets of corresponding decision table data. Although each 
exchange holds the group of two or more decision table data, being simultaneously operated in 
activity is only 1 set. and only one policy is operated by coincidence. Policy data are inputted into the 
connection algorithm and acknowledgement algorithm which operated by the exchange which 
performs a connection and acknowledgement in the real time according to the policy expressed by 
the selected activity decision table. Moreover, the knowledge base of the exchange is included with a 
transmission mode like a Variable Bit Rate [ which is demanded in order to assist for example, with 
the above-mentioned types of services the bandwidth demanded in the types-of-services data which 
express the classification of available various services through a network like the voice connection of 
for example, 64 kilobits per second, an image connection, and a television conference connection in 
order to assist the above-mentioned service, the peak eel rate which assists the above-mentioned 
service and a list ], statistical bit rate, and adaptation bit rate. The data which constitute the 
knowledge base held at each exchange are enumerated by the following table 2. 
[0021] 
[A table 2] 

S2 





) ^«1S 

5 -SBR 
-ABR 
-CBR 






-t^- t";^5iK(«oS) 7^-9 


-Hi 
— 9- 





[0022] Acknowledgement control policy data are shown with reference to drawing 5 . 
Acknowledgement control policy data consist of a decision table which judges whether the exchange 
admits a service request or it refuses. A decision table is memorized as an electric or magnetic signal 
in the format of an informational bit by for example, hard disk drive equipment or storage means like 
volatile memory which can be computer read. The data shown in drawing 5 express the content of 
information of the bit of the above-mentioned data, and are shown by the expedient top of 
explanation, and the tabular format. 

[0023] In drawing 5 , the classification of the data which may be specified in the service request from 
a user is indicated by the 1 st train. For example, with regards to voice data 64 kilobits/ s, the types- 
of-services data ST 2 are the same [ the types-of-services data ST 1 ] to the classification of the . 
data of N individual with regards to per second 5.3-megabit compression video data. The traffic 
descriptor in a call setup demand is assigned to one in the types of services which the exchange 
understands, and types-of-services assignment is performed by the user when the exchange is 
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constituted. It is the zero load and the maximum load Lmax with which the horizontal axis was 
measured in the unit of the eel per second in drawing 5 . The load on the exchange is expressed 
about the load increment of a between. The cut-off threshold t which is Boolean value 0 which judges 
whether the demanded types of services are recognized by the exchange for every types of services, 
or 1 is stored in each value of a load. The load in the eel per second is related to the load as the 
whole exchange determined from the sum total of the load according to individual on the line card 
according to individual in the exchange. A certain type of exchange supports only generating of the 
information related to the load as the whole exchange, and, on the other hand, the exchange of other 
types is Northern. Telecom An available Concorde (trademark) die change machine supports the 
information about the load according to individual on the line card according to individual in the 
exchange from the Limited. 

[0024] The decision which **** or refuses the connection of a service request is made to the 
present in the real time according to the decision table of activity- drawing 5 . For example, when 
the exchange operates with the maximum load, to types-of-services ST2 showing television 
conference associated data, possibility that threshold t2m is 0 is high, namely, it means refusing a 
television conference connection with the new exchange with the maximum load. 
[0025] In addition to the decision table of drawing 5 . the exchange generates the quality-of-service 
data of the past when making the connection policy decision of the point embedded in the quality-of- 
sen/ice data showing the quality of service (QoS) given to the present ** by the exchange which 
performs an activity acknowledgement control policy to the present and the knowledge base of 
the exchange. Quality-of-service data are roughly shown to drawing 6 by the tabular format. Quality- 
of-service data are electronically memorized like policy data. Zero load LO which types of services 

ST1, ST2 STn were displayed on the vertical axes of drawing 6 . and was alternately measured by 

the horizontal axis in the eel which passes along the exchange Maximum load Lmax The load is 
expressed about the load increment in between. The load of drawing 6 corresponds with the load of 
drawing 5 . The quality-of-service data showing the quality of service obtained when the service 
request to the data of the types of services was 'S^'ic^s^'S^Ced) or refused are generated in each value of a 
load for every types of services. Quality-of-service data consist of a call blocking probability P to 
have the value of the range of 0 thru/or 1. For example, since the threshold tlO is set as 1 when it is 
data of a zero load and types-of^services ST1 when a threshold tlO is 1 namely, the service request 
to the data of types-ol^services ST1 is »!«**^(ed). Quality-of^sen/ice data PICA which has the value 
of the range of 0 thru/or 1 in drawing 6 The call blocking probability of occurrence in case the 
exchange is a zero load in first stage is given, and the data of types-of-services ST1 are »M=4c38c(ed) by 
the exchange. Call blocking probability P10A by which a service request will be 3Mca!c:jc(ed) if the 
exchange is a zero load in first stage and the data of types-of-services ST1 are a low data rate It 
becomes low, and if it puts in another way, a comparatively high quality of service will be obtained. 
When similarly a threshold t1 1 is set as 0 by the initial load of zero and the demand connection data 
of types-of-services ST1 are refused, it is another call blocking probability PI CD. It generates by the 
• exchange. 

[0026] Error probability PImD which corresponded if threshold tim corresponding to the above- 
mentioned load and types of services was 0 when similarly types-of-services ST1 is required and the 
exchange operates with the maximum load (i.e.. if the demand was refused) Call blocking error 
probability PI mA when the threshold which **** the service request of the data of types-of- 
services ST1 is set as 1 It is less. 

[0027] With reference to drawing 7 . the advice for a network controller from the exchange of activity 
policy data and corresponding condition data is shown in the present Two or more exchange S1- 
S5 have the knowledge base of the dedication which stores the decision table data of the present 
with which the acknowledgement policy decision of the present is made to the present and 
they generate the condition data showing the current engine performance of the exchange of 
operating according to the activity-acknowledgement policy decision of the present of the present 
3*=*. During a predetermined period of operation, the exchange is built so that an activity-decision 
table may be operated, this predetermined period of operation is set as the exchange, or it may be 
intensively set up by the network controller 200 to all the exchanges in a network, or the exchange 
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according to individual. A desirable period of operation is the time interval or period required in order 
to make a number of connection decision set up beforehand. While a suitable signal becomes available 
through normal actuation of the exchange working [ the exchange ] under control of the active 
decision table of the present corresponding condition data are updated in periodic or the real time 
by the exchange. The knowledge base of each exchange consists of a group of another decision table 
which is not performed by the present and the decision table which was not performed by the 
exchange is contained in the decision table previously performed during the preceded period, and a 
list in the group. The corresponding condition data which are produced from activation of the above- 
mentioned decision table in the case of the decision table previously performed by the exchange are 
stored in the knowledge base of the exchange. 

[0028] Each exchange controls selection of the decision table to operate locally. From M memorized 
decision tables, the exchange is based on control of the local selection algorithm which operated by 
the exchange, and chooses a gap or one decision table. Preferably, in the best quality-of-service 
data, an algorithm is constituted so that one may be chosen from M decision table data using 
generating or the decision table data which may be generated During the predetermined period of 
operation which can fully collect the condition data generated from actuation of the decision table 
which is statistically meaningful, the exchange is set up so that the decision table data chosen as the 
present ** may be operated. In case condition data and activity decision table data with the new 
quality-of-service data generated by especially the exchange are used, when serious degradation of a 
quality of service is shown, the exchange makes decision table data an invalid before termination of a 
predetermined period of operation, and can replace them on other decision tables chosen from the 
group of M decision tables memorized locally. Each exchange memorizes M restricted decision tables, 
and the decision table data newly received from the network controller permute the decision table 
data in M decision tables memorized by the present which produces the minimum quality-of- 
service data. 

[0029] As shown in drawing 7 . the acknowledgement control policy data of the present and the 
corresponding condition data showing the quality of service of each exchange of the present are 
transmitted to the network controller 200 at regular spacing. Regular spacing for transmission can be 
preset by the network controller. For example, a network controller takes out a question to all the 
exchanges for every regular presetting transmission spacing in order to collect the policy data of the 
present and the condition data of the present from the exchange. Or in a list, while condition 
data become available through the usual internal data dump which operates by the exchange, when 
available, or when the condition data of the present of the specific exchange or the policy data of 
the present has change, the exchange may be constituted so that the policy data and the 
corresponding condition data which operate at the present may be transmitted to a network 
controller, each — the policy data of the present ^ to exchange S1-S5 and the corresponding 
condition data of each present are transmitted to the network controller 200 which collects data. 
[0030] Each exchange recognizes commo data traffic according to the acknowledgement control 
policy data memorized locally at the exchange. A network controller generates the acknowledgement 
control policy data which control acknowledgement of the traffic data to the whole network by each 
exchange depending on two or more acknowledgement control policy data received from the 
exchange. The exchange transmits Genji's acknowledgement policy data to a network controller, 
respectively. 

[0031] It is drawing showing roughly arrangement of the network controller 200 which can enforce the 
specific approach of this invention with reference to drawing 8 . An example of this network controller 
is Northern. Telecom He is an available well-known concorde (trademark) network manager from the 
Limited. A network controller goes via the network control signaling equipment defined as the ATM 
criterion, for example, is Northern. Telecom The policy data of the present =5^* and the condition data 
of the present are received from the exchange through the communication link port 800 
constituted so that the signal from the exchange various type like Concorde (trademark) and Vector 
(trademark) which are the available Asynchronous Transfer Mode exchange from the Limited, or 
Passport (trademark) might be received. The hardware element of the network controller 200 
consists of a graphic user interface (GUI) which can be constituted with the communication link port 
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800, a processor 801, the related memory 802. a video monitor and the keyboard for data inputs, 
pointing equipment like a mouse, one or more airline printers, and one or more data storage like the 
hard disk drive equipment which has the data memory capacity of several gigabits. Since a network 
controller stores the policy data of the present received for every exchange, and the 
corresponding condition data of the present in the management information base 804 which 
consists of data storage, it operates according to well-known UNIX operating system 803. The 
control signal which operates a network controller is memorized in the form of the application 
program which consists of the optimization engine 805 which operates the genetic algorithm 
optimization application 805. prediction engine application 806, and simulation engine application 807. 
Application is stored in the data storage of a network controller, or other media which can be 
computer read, makes data process, and it consists of a control signal arranged so that a processor 
may be operated in order to operate the exchange in a network and to make the exchange publish a 
control signal. A prediction engine, a genetic algorithm engine, and a simulation engine are constituted 
by the processor 801 of the network controller which operated according to the control signal stored 
in the memory or the database of a network controller. A control signal operates so that the policy 
data and condition data which were expressed by the electronic signal which passes the electronic 
processor 801 of a network controller may be processed, and a processor outputs the data of the 
format of the electronic signal transmitted to node equipment, i.e., the network exchange, as data in 
the eel of the data signal transmitted to the whole network according to the ATM signaling criterion. 
[0032] As for a management information base 804, data operate according to the blackboard 
architecture put on the accessible shared memory field 900 by application. With reference to drawing 
9 , the blackboard architecture of a network controller is shown roughly. The policy data of the 
present ** received from each exchange and the condition data of the present are available 
because of a question with the genetic algorithm engine which uses blackboard architecture, a 
prediction engine, and a simulation engine. It is possible to access another application with which 
application 805-807 assists such applications through blackboard architecture in addition to the 
condition data 901 and the policy data 902. The prediction engine 806 and the simulation engine 807 
access the network-model data 903 which describe the parameter of an and also [ it is the need 
because of actuation of a prediction engine and a simulation engine ] in a layout, connectability, and a 
list. The prediction engine 806 has an access privilege to the predictive-model data 904, and this 
predictive-model data 904 contains the curvilinear reliance panel parameter or weighting parameter 
for an input to the prediction algorithm constituted for example, with the prediction engine. The 
simulation engine 807 has an access privilege to the simulation model data 905 which consist of 
required various parameters in order to operate. A prediction engine and a simulation engine have an 
access privilege to the types-of-services data 906. and this types-ol^services data 906 consists of a 
parameter about the classification of available various communication link traffic services, for 
example, a data rate, and bandwidth demanded in a network. 

[0033] The general outline of processing of improving overall transmission of the commo data which 
goes via a network is shown by by optimizing and controlling the acknowledgement policy which 
operated with each switch in a network with reference to drawing 10 . It operates, in order that the 
processing explained with reference to drawing 10 may collect the information related to the 
acknowledgement policy of the present which operated by each exchange in a network. By using 
the information about a configuration for the node of a network and a network, and the arrangement 
list of a link element with the acknowledgement policy of the present When the group of the 
acknowledgement control policy data which consist of a signal decision table, or the policy data which 
consists of a decision table of the a small number of individual which are is generated and it performs 
by the exchange according to individual, the acknowledgement traffic control actuation optimized as 
the whole network is produced. The policy data chosen from the group of the fraction of single policy 
data or policy data are operated by each network exchange. In step 1000. the network which consists 
of the exchange of N base operates the activity-decision data table of N individual, namely, operates 
one activity-decision data table per exchange. In the decision data table of N individual operated 
simultaneously, when policy data overlap between the exchanges, some or all in the decision data 
table of N individual may be mutually in agreement. Each exchange memorizes M decision tables, and 
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when there is only one decision table in it. it is simultaneously operated by the exchange. The 
exchange chooses the policy data which should be operated by comparing with the quality-of^service 
data generated by the exchange, when operating the quality-ol^sen/ice condition data generated by 
the exchange when operating under control of specific policy data under control of other policy data 
in M policy data memorized by the exchange. In step 1001. each exchange generates the condition 
data of the present about the quality of service shown in drawing 6 showing the engine 
performance of the present of the exchange which operates under the activity-policy of the 
present ^'S'. In this way, each exchange operates the policy data of the present ^ chosen locally 
which corresponded to drawing 5 so that it might be shown, and when it has minded all networks, it 
generates the quality-of-service performance data (condition data) of the corresponding present ^ 
chosen locally as simultaneously shown in drawing 6 . In step 1002, each exchange transmits the 
policy data operated to each present to the network controller 200 which collects the decision 
tables of the present of N individual of the exchange of N base. The exchange may be transmitted, 
when policy data are simultaneously transmitted to a network controller substantially or it differs 
mutually. In step 1003, the exchange may transmit the quality-of-service information on the present 

showing the condition of the present with the corresponding policy data decision table, and 
these are collected by the network controller. In step 1004, a network controller determines new 
policy data from the policy data of the collected present which was received from the exchange of 
N base. In step 1 005, when new policy data are realized in the actual network, a network controller 
generates the quality-of-service performance data (condition data) showing the engine performance 
expected in a actual network by which simulation was carried out, and this performance data by 
which simulation was carried out is used for it in order to choose the new policy data according to 
individual sent out to the exchange of a actual network. In step 1006. after determining the group of a 
new policy data table or a new policy data table, a network controller distributes the group of a policy 
data table or a new policy data table to each exchange of N base of the node of network N individual. 
The exchange receives the policy data newly generated from the network controller, respectively, and 
the newly generated policy data is merged to the group of the iVl above-mentioned table data by 
exchanging the group of the one or more minimum engine-performance decision table data in the 
group of one or more newly generated decision table data. 

[0034] With reference to drawing 1 1 , transmission for the network controller of the policy data 
operated to the present ** by each exchange is shown roughly. The exchange SI transmits the policy 
data SP 1 of the present to a network controller. The policy data SP 2 of the present are 
transmitted to a network controller, and the policy data SP 2 of the present may be the same as 
the policy data SP 1 of the present or may not be the same, and that of the exchange S2 are the 
same about each exchange of N base. The policy data of the present are transmitted through a 
network according to the signaling device defined as the ATM criterion. The decision table of drawing 
5 is included by the eel of data as data, and the header unit of a data cell expresses that a data cell 
is the signaling information for network actuation. The threshold t included in policy data is 
transmitted to a serial as the informational bit 0. i.e., a Boolean value, or 1. With reference to drawing 
5 . policy data are transmitted in the form of the character string of a data value in lower order from 
on the right from the left. 

[0035] With reference to drawing 1 2 . the correlation between network node equipment and the 
application in a network controller are shown. Each exchange transmits the activity-policy data of the 
present to a network controller through a network with the condition data of the present which 
corresponded for every node equipment selectively. This data is inputted into the optimization engine 
805 which operates under control of optimization engine control-parameter data. An optimization 
engine is processed in order to evaluate the policy data of the present received by supplying the 
policy data of the received present to the simulation engine 807 which operates according to 
simulation engine control-parameter data and network-model data, next to evolve the policy data. A 
simulation engine carries out simulation of the network actuation using evolved policy data and the 
policy data of the present and when applied to the condition data by which simulation was carried 
out, i.e., the model as the whole network, it generates the quality-oi^service data corresponding to 
the present or evolved policy data by which simulation was carried out The condition data by 
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which simulation was carried out, for example, the quality-of^service data by which simulation was 
carried out, are returned to the genetic algorithm engine 805. The simulation engine 807 receives 
from the prediction engine 806 in the form of [ that the prediction about actuation of the network 
future was predicted ] condition data. The prediction engine 806 generates the condition data 
predicted based on the condition data of the present and the inputted policy data of the present 

as shown in drawing 1 3 . Condition data contain the rate to which a call reaches each exchange in 
both a service request parameter like an input call demand, i.e.. the present and the past. A 
prediction engine is constituted so that the service request parameter of the future like the call 
demand of the future based on the call demand of the present ** in each exchange and the past call 
demand may be predicted, and it receives prediction engine control-parameter data. The predicted 
condition data are supplied to the simulation engine 807. 

[0036] With reference to drawing 1 4 , the simulation engine 807 The network-model data 903 showing 
the layout and connectability as the whole network are received from a management information 
base. The parameter of the present of a network controller to a network element, For example, the 
simulation engine control-parameter data 1400 showing the pass availability of the present and the 
call demand of the present which appeared in each exchange are received. The predicted 
condition data 1401 showing prediction of a network condition, for example, the predicted demand, 
are received from the prediction engine 806, and the policy data which evolved into the pass 
availability list predicted from the optimization engine 805, and the policy data 1402 of the present 
are received. The simulation engine 807 outputs the quality of service by which simulation was 
carried out for every all directions needle data of the present and evolved all directions needle 
data so that it may mention later. 

[0037] Hereafter, the simulation engine 807 and the prediction engine 805 operate as an assessment 
step in the genetic algorithm processing which operated with the optimization engine 805 so that it 
may explain with reference to drawing 15 . With reference to drawing 15 , a genetic algorithm engine 
begins processing from the initial ensemble of policy data in step 1500. Each decision table which 
consists of policy data is expressed as a character string of the bit of data, as shown in drawing 1 6 . 

In drawing 1 6 , the decision table which has thresholds t1 1. t12 tnm operates n types of services, 

and, in the case of the exchange which can identify the load level of m pieces, is expressed as a 
character string of the fixed-length Boolean-logic values 0 and 1 of a nxm bit. x of the threshold in a 
decision table and the bit position of the information within the limits on the character string 
corresponding to a y-coordinate are shown in drawing 5 . In drawing 1 6 , the notation of the policy 
data received from each five exchange is shown, and the policy data of each exchange are expressed 
as a character string of the Boolean-logic value of a die-length nxm bit. Although the threshold tnm 
is expressed as a Boolean-logic value in this example, a threshold may be defined as a more 
complicated value by expressing each threshold as a hexadecimal value. However, in this best mode, 
a threshold is expressed as a Boolean value of the value of 0 or 1 . 

[0038] In step 1500. an initial ensemble is constituted from the network-like exchange by the group of 
the character string showing the policy data table supplied to step 1501, and the character string 
showing the random generation mold policy data generated by the network controller by which 
random generation was carried out. While a genetic algorithm advances processing, the character 
string by which random generation of a large number was carried out is screened, and it is exchanged 
by the new character string. 

[0039] In step 1 502. the ensemble of a character string is evaluated, and since corresponding fitness 
data are generated for every character string, the collective optimal character string is chosen at 
step 1503. The selected character string evolves at step 1504, and the evolved character string 
forms a new ensemble's foundation in step 1505. A new ensemble is repeated like the following until it 
sets to step 1 506. it reevaluates, reselects and re-evolves and the further evolution stops producing 
the improvement of significant fitness into an ensemble between the ensembles of a predetermined 
number, in order to form the new means of the second generation. The policy data newest at 
predetermined spacing from which many generations evolve are supplied from the exchange in step 
1501. When amelioration of the further significant ensemble does not produce step 1502 thru/or 1506 
among generations in the predetermined optimal period along which it passes many times, in step 
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1 507, the selected character string forms the foundation of the new policy data transmitted to the 
exchange. Step 1 502 thru/or 1 506 operate for every actuation of steps 1 501 and 1 507 many times so 
that a genetic algorithm engine may perform many repeats of hereditary processing expressed to step 
1 502 thru/or 1 506 between reception of the policy data from the exchange, and transmission at the 
exchange of new policy data. 

[0040] The step in the assessment processing 1 502 for generating the fitness standard used for 
character string selection of step 1 503 with reference to drawing 1 7 is shown. In step 1 700, the 
policy data character string showing the policy data of the present ** received from the exchange, 
the initial policy data by which random generation was carried out in step 1 500, and the evolved 
policy data generated at step 1504 are simultaneously inputted into the simulation engine 807 which 
carries out simulation of the actuation of each exchange in a network. A single character string is 
assigned to two or more exchanges of each by which simulation was carried out in step 1701. 
Simulation of network actuation is performed to each character string by operating a simulation 
engine algorithm in step 1 702. It is applied to each exchange modeled during the network simulation in 
the step 1701 with the separate all directions needle data inputted as a character string from the 
genetic algorithm, and simulation models the network which operates when operating the same policy 
data with which each exchange was determined by the character string. A simulation engine 
generates the quality of service which operates using specific selected policy data and by which 
simulation was carried out for every exchange, when one policy data is simultaneously applied to all 
the exchanges. In step 1 703. a simulation engine calculates quality-ol^service data for each [ which 
operates policy data ] exchange of every. A simulation engine algorithm models the actuation as the 
whole network in an electronic format. The exchange is expressed as a node element connected with 
the link element according to the network*-model data 903. A parameter applicable to the present ** 
in a actual network, for example, the call demand which can be read from a management information 
base, and pass availability are expressed within a simulation engine, and a simulation engine expresses 
actuation of the network future from the predicted state parameter, for example, a prediction engine, 
using the predicted available pass availability which was predicted [ which were predicted and was 
call-demanded ]. 

[0041] The output of the simulation engine by which the ensemble who consists of a character string 
of X individual is evaluated is indicated by the following table 3 to the network which was constituted 
by the five exchanges by which simulation was carried out and by which simulation was carried out. 
[0042] 
[A table 3] 
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[0043] In step 1 503. a collective character string is chosen and an ensemble is reproduced by 
evolution from there. A character string is chosen based on the fitness standard generated to each 
character string at step 1 704. The average of a quality of service by which simulation was carried out 
is generated by the simulation engine for each [ by which simulation was carried out ] exchange of 
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every, when operating using a specific character string. In a table 3, each character string generates 
the separate quality of service related to each exchange by which simulation was carried out by 
which simulation was carried out. The measure of fitness is used to each character string as an 
average of a quality of service to each exchange by which simulation was carried out. For example, 
when the five exchanges are expressed in the network, the fitness standard of a character string A is 
the average quality of service of the quality of service which was generated while carrying out 
simulation of the network performance using the character string A to the exchange SI thru/or S5 
and by which simulation was carried out. 

[0044] In this way. the fitness standard of every one X individual per one character string is acquired 
to the ensemble of the character string of X individual. If the most adapted character string is chosen 
with reference to the average of all the fitness standards of X individual and it puts in another way. 
the most adapted character string will use the average of all the fitness standards of X individual, and 
will be chosen by choosing the discrete character train which has the highest engine performance 
about the average of an average fitness standard, i.e.. the fitness standard of X individual. However, a 
character string does not necessarily need to be chosen as a character string which has the highest 
average of a quality of service by which simulation was carried out. When the sequence of a 
character string changes, the adaptability within an ensemble is maintained, and in order to prevent 
converging on the number with which the ensemble was restricted, a part of semi- optimal character 
string is held in an ensemble, although a character string is chosen based on a fitness^ standard using 
a probability function advantageous to selection of the character string which has the best quality of 
service — — the character string which has the optimal quality of service is not removed 
thoroughly. 

[0045] In step 1504, a character string evolves by decussation, playback, and mutation. The technique 
of decussation, playback, and mutation is David. I The Goldberg (David E Goldberg) work, "the genetic 
algorithm (Genetic Algorithmsin Search Optimization and Machine Learning) in retrieval optimization 
and machine learning", and Addison It is indicated by Wesley, the 1 989 issuance, and ISBN 0201 
157675 at the detail. An epitome evolves a character string by decussation by permuting a part of 1st 
character string and 2nd character string mutually. For example, the first 1 2 bits of a character string 
A are permuted by the first 1 2 bits of a character string B, and, in the case of the first 1 2 bits of a 
character string B, is permuted by reverse. The crossing character string generated as a result during 
decussation maintains the value of the same die-length nxm. i\/iutation of the character string may be 
carried out by permuting a segment or a part of character string by the value and random by which 
random generation was carried out. Furthermore, a character string is simply reproduced by [ which 
are caused especially or creates a new character string from a part of two or more character 
strings ] overlapping a character string. Since a part of character string is screened in the selection 
step 1503, in order to maintain the ensemble of the character string of X individual, a new character 
string needs to be introduced by playback that a cutback of the ensemble of a character string 
should be avoided. In order that a new generation's character string ensemble 1505 may be inputted 
into the simulation engine 807 and may get the ensemble of the second generation in step 1505, step 
1502 thru/or 1504 are repeated and it is the same as that of the following. The ensemble showing the 
ensemble of a data policy of a character string is improved through this processing. The assessment 
step which applies a character string to the simulation of the whole network is turned to the 
ensemble showing the connection who improves the engine performance as the whole network for the 
evolved ensemble of a character string, and an acknowledgement policy. Periodically, the ensemble 
showing new policy data of a character string is transmitted to the exchange in step 1 507. 
[0046] With reference to drawing 18 , the data transmitted to the exchange from a network controller 
in a network are shown roughly. A network controller transmits the new policy data 1800 which are 
either of the groups of the single decision table chosen by processing of drawing 15 as an optimal- 
decision table, or a small number of decision table showing the sample of the optimal character string 
generated by the genetic algorithm. 

[0047] With reference to drawing 1 9 . the data stored in each network exchange are shown roughly. 
While giving the policy data with which the exchange was newly received as policy data of the present 
the exchange generates the performance data 1 900 of the present corresponding to the 
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quality of service given by the exchange. The exchange other than the new policy data 1800 
memorizes the past policy data 1901. The past policy data consist of a decision table before the 
exchange realized. Since the past corresponding quality-of-service data 1902 are memorized by the 
exchange for every policy data of the memorized past, the exchange is held with the quality-of^ 
service engine performance which generated record of the decision table on which it realized [ pre- ] 
when these decision tables were realized by the exchange, an exchange side all coming out of the 
exchange, and having maintained the total of the decision table of M individual, after receiving new 
policy data from a network controller — the front — needle data are rewritten by new policy data. 
When the new policy data 1800 consist of a single decision table, the exchange realizes the decision 
table, after receiving from a network controller. When new policy data consist of a group of a decision 
table, the exchange chooses a decision table within new policy data, and realizes the decision table as 
activity-policy data of the present during a predetermined period. 

[0048] In order to prevent that a network breaks down suddenly when a network controller generates 
an inferior new policy data decision table more remarkable than the policy data realized through the 
whole network since the exchange operates in the real time, in case each exchange chooses the 
policy data to realize, it uses local control. When the quality of service of the result which operated 
the new policy data 1800 during the predetermined period, and was obtained from actuation of the 
policy data is inferior to the past quality-of^service data 1 902, the exchange The exchange uses local 
control of the realized policy data, chooses the decision table of the past used previously, and 
generates the quality-of-service data superior to the quality-of-service data which this produced 
from implementation of the new decision table received from the network controller. 
[0049] Although the new decision table published from the network controller offers the improved 
quality of service to the exchange of a certain kind in a network, it may produce degradation of the 
engine performance to other exchanges in a network. The exchange by which the engine performance 
deteriorated as compared with the former engine performance rewrites the policy data published by 
the network controller using the policy data chosen from the group of the decision table of the past 
memorized by dedication in order to offer a good quality of service locally rather than an available 
quality of service using the new policy data supplied by the network controller. Next, when the 
exchange answers a network controller in the decision table of the present =w in step 1501, the 
decision table of the arbitration which rewrote the decision table previously published by the network 
controller is reintroduced into the ensemble of a character string evolved with the genetic algorithm 
engine. While feedback is performed in the form of the decision table used actually in this way in an 
actual network, the effect on the policy resulting from the gap between the network model operated 
with the simulation engine, and an actual network and its actuation is periodically amended through 
the collection device of the decision table of the present ^ from the exchange. Moreover, the 
newest information about the traffic conditions of an actual network is given through the feedback 
mechanism input of the parameter data of the present from the management information base of 
the network controller which incorporates a demand and availability of the whole information about 
the traffic conditions that a genetic algorithm engine and a simulation engine are actual, for example, 
a network. 

[0050] With reference to drawing 20 , the-like step of operation given to each exchange is 
summarized. In step 2000, each exchange receives new policy data from a network controller. In step 
2001 , the exchange operates new policy data and chooses periodically the decision table which 
produces the quality-of-service performance data to which the highest corresponded from the table 
of the past memorized by a new table and the new exchange. Next, the exchange generates the 
quality-of-service data of the present ^ corresponding to the decision table which continued 
operating the selected decision table and was operated by the present in step 203 during a 
predetermined period in step 2002. In step 2004, the exchange compares the quality-of-service 
performance data of the present with a quality-of-service performance data and a periodic target 
before being obtained using other decision tables. When inferior to the quality-of-service data of the 
past which the quality-of-service performance data of the present precedes, in step 2006. it is 
begun for the exchange to choose the decision table of the precedence which has quality-of-service 
data superior to the decision table operated by the present and to realize the policy in step 2005. 
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The exchange may choose from new policy data the decision table which is not yet tried. However, 
when the decision table of the present ** produces the quality-of-service performance data of the 
present ** superior to the pre- quality-of-service engine performance in step 2007. in step 2008, the 
exchange rewrites the decision table of the preceded past which is inferior in quality-of-service data 
on the decision table of the present **. and begins to realize the policy. By using this device, the 
exchange discards the decision table in which the engine performance is inferior, and holds the group 
of the new policy data which are selection of the best decision table which the exchange operated, 
and the past policy data. In step 2009, the exchange transmits in optional the decision table which 
operates to the present ** to a network controller with the quality-of-service performance data of 
the present ** in the predetermined-like period of operation. The information transmitted at step 
2009 consists of data inputted at step 1002 and step 1501. 

[0051] In this best mode, development of a connection acknowledgement control policy is performed 
on the network wide area level of a concentration mold network controller by developing the policy 
data which were performed on the local level of each exchange distributed by local actuation being 
planned to accord to each exchange in the whole network, and were optimized on the whole using a 
genetic algorithm or other optimization techniques. 

[0052] Although this best mode is explained about the Asynchronous Transfer Mode (ATM) network, 
this invention contains the common communication system constituted with two or more node 
elements which are not limited to an Asynchronous Transfer Mode and connected with a transmission 
control protocol/Internet Protocol, a synchronous system digital hierarchy, a synchronous system 
light network, a group system migration network, and two or more link elements. 
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^ xii:Sit7^-4i co'>Jsa)jiaA> ba5?**Ltr**f 7^-^ 

^1 0 0 0lCfel^r. N^(D5S«*i3b^ hr7— 

T4,cfc<. h'7— hP— ^iCcfcoT 

iRJS**t«o Xt-'>:^1 0 0 4lZfcL^T. ^^^vhr?— C7 

7.'TV'^^ O O 5lwteL^r. hO— <73> kp — ^ 



(7)N^cD«-S««lciEfli-r^o SESl®li*>!7:t^':/ h':?- 
E<D Mfi<D -r — ::^;ut^- O) ffl «f ^-T o 

10 [0 0 3 4] 01 1 ^#Ka-r*IC. #351^«r-3SB#fCg 

^isp 1 i7zi> hP-^i^2i(i-r«o asift 

P-^lziSm L. iSB#a)»«-7=-^ S P 2 (i3KB#<D»«t 

^lftalwOl^rI^»r*fc'5o 3^B#a):^4t7^— (i. at 

I*. WftOOtf^ fi|3*». Z^-;HilOX(i1 ifcLTlE^lJ 

[0 0 3 5] m^ z'^^m^^iz^ K-^— ^<7)y — 

h-^— j7=i>hP-^lc3Hi-r*o cOt^— fi9 

ictt o r Stf^-r ^ V S V a > X > V? V 8 O 7 IC 

tt|s&-r -& - I:: J: r:>X9:m^*ifzm^(0y5»'r-^ 
«L. -€-a):fr«t7^-4r*3S^b*#l>fr:i«)«l31-r 
40 v5a.U— va >X>i;>(4. 51^bLtr::^MT~^ 

Sn-U— i/aVL. i/^ iU— va >*ti/i:ttffl-x— 
-va>**Lfc-9--exfi&aT-^$-^ifi-r^o vSj. 

>^?*it--9— exsasT— 5^1*. iifeWT;u=ruxAx 
50 tiif^fcM'r^^a*T^a**tfcttffiT-5K0}^ar-ai+ 
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A:tiP?®*<Dcl:5 3a:-9— tf::^S*/^^>— Bn*>. S 

[0 0 3 6] 01 4$#ai-r*l:i. i/5iL/— va>x 
•t;Ut^— ^ 9 O 3«glt. hP — 

vSzLU-i/a >x>i»Mffli/^^^— 5^ 1 4 0 

O^Slt. ^IflXVi/^B O 6*^t»:^';/ 

m^—^ 1 4 O 1 *Slt. »®^kX>i;>8 O 5/)>t,^ 

(D^ttif^— ^ 1 40 2*a(+^o i/So-U— >3>X> 

[00371 vSa.L/— i/3 >X>v>8 O 7&t;^j|il 
X>i;>8 0 5tt. J^T. E1 5*#gSLTSi^-r^J: 
SS<bX>i/V8 0 5lC«feyf^|j)*HfciteMT 
;uzrijXAaSrta)fF«XT^'y:/i:L-CSIlft"r«o HI 30 

4x^o 01 6^Ct5l^r. BBffitll. t12. . . . tnm^ 

*trl^'57!)^ gmi*. «-SlfiSSl 6ji»<i<!:Lraa-r 

l>o L3&>L. KicfctNT. GBflil±0XI4l 

[0 0 3 8] x^*>::^i 5 o olcfet^T. ^mmmit. 
Kr7-<7tta)S««*>t.xi^'>:^i 5 o 1 so 



<7 3 > h a — 5 rz J: y «^ * *Lfc ^ > y A^fiEMSrtt -x 

[00 3 9] y^-T^yy^ 5 0 2izj3L\r. :5t?:?»ja)*a 
«*+t^o S«*4xfc:ft:^^jiiX7^*v3f 1 5 0 4-e3t^b 

•^j5ATi^»ic«yii**t«o ^sajt&^A^JKb-r^sfS 

S»«3&^t»«fe«S**L«o X-x-:/::^! 5 0 27!iS1 5 O 6 

7?. it^MT;u=fyXAx:/i?>*<xx'>:^i 5027b 
si 5 o eiz&t^^*ifzi&&t^fs^m<o^SL<Dmy)&L^ 
ff5«k5f-. XT-'y'^i 5 o 2 7!iSi 5 o 6l*Xx*y::^ 
1 5 0 1. 1 5 0 7 co#lj[)f^§l::^aiHll&f^"r^o 
[0 0 40] H1 7$#Bg"r«lC. Xir*:/:>'1 5 0 3(D 

(OBfiifllSl 5 O 2P^(DXx'V:>'35)^^**tTL^^o Xx 

'y:/i 7oo(cfciNr. S^mmt^i^Simttitzm^cDyj 
ifx-i>*at5-r**tx-^^^^Ji:. xx':/:::^i so 
OlcfetNr^>^«^ASfiE**tfct!JM»tt"r— ^i:. Xx 
*y:/i 5 0 4-e±jS$nfcfit^bLtc:^«-x-— 5i(*. 

i/3>X>i;>8 0 7fCl^ft|CA:tl*3KSo X 

^*>:/i 7 o 1 (c*jt>-c. ^-a)S:^^j;6<1j[fta)v5zL 
u-i/a>^*ifc«-x«i«icsiy^rt,*i«o K':? 
— <7a)llifta)i/S3.u— i/a xx^:/i 702IZ 
fel^T V S 3. V a >x >i;>TJU=f y XA^^^Sft-r 
^z<ticj:y#:S::?5iJizS4LggfT*H*o :^*yh'7— 

t LrA***tfc#*«tx-4»ii. »Jffla)Xx*y:?i 7 

O 1 lc^3L^r^xJMb*i^fr«-3^^ft«lc^gffl^4^. v5 
^xvMb-r^o va >x>i:;>(±, i^(d:& 
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[0 04 1] 5-&a)v^S3.U-va >**Ltr3ES^«(3<*: 

L. x^i<D*^^5»Jl&^t>^i:€»^Ra3b^w«a?*l«->5 3.L/— 
va >x>-:;>(7)ai*i±mTa)a3icgBtt**irt^«a 

[0 0 4 2] 
[S3] 



10 



•/^ jL if 




i/ i U — 5/3 

[0 0 4 3] xt'-:;::^! 5 0 3fcfeiNT. ftaa)**W 

^^Jl±;^7^>v::^i 7 o 4"e*X^^J(c»L±ja**ifcS 
lCfi«*fcS^tx-ca«**t4o i^SiLU-i/a>**L 

U— V3>X>i;>lCj:oT^^**L^o a3fCj3t> 
T. i/SiU— >3>**Ltr#3K«a^l!l 

fig LfcSimcD i/ 5 a. V 3 > *ixfrif- eT. S,S 

•r«i/5iU-i/3>**t/=-tf-fcfxafla)S|iiSi: LT 

s 1PJSS5^c^^L:S:^^5lJA*fflt^r45'•:; ^ttffi 

[0 0 4 4] 3^)^<LT. XfflCO^^^jOJmaicSL. 1 

X<ia)^fflJ6ffi««a)3FJS«-*JfflL. ¥«offlJCS«*. 
BP*,. X^<D®J£SM^a)¥i^lcB|LrfiiStt«l*W-r 




>$n/c if-t*:^na; 

>$n/c if-f::ca' 
>$n/^ if-tf:j2:ai 
1f-fc:Xo°a' 

[0 0 4 5] 5 0 4lcfcl^r. :S:^5iJ(iS 

-^(David E Goldberg)^. r«gRSa^b&t/«K«^9 
lcfcft-5it^Wr;u=fyXA (Genetic Algor ithmsin Se 
arch Optimization and Machine Learning) j « 7n^^ 
V> 't^xXU-f. 1 9 8 9^«fT. ISBN 0201 157675 

4oa>i 2ev; hf*. :it?:^jBa)gfi)a)i z\f^y h-ea» 

S:^5ijB(DS*]]<D1 2e^:;ha)a$. j^lcSlfe* 

t,fc. :x^mt. x?i^j*ma*-fr«ci:iccky. at^ 

50 li. 2^1J5l±a)S:^5lJ(D-SP»3b^^>»^L^^X*5iJ*f*fi!c 
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7.'fv^^ 5 0 5lCfct^-C^lffttft<D:»:^flJ«a1 5 
05)!i<i/SiLU— *>a Vx>v>807lcA**4x. B 
attncoma^li^fcttXT'^i'::^! 5 0 27!jS1 5 04 
/)<JSy3g**l. JslTl^fll-Cfe'So ZCDSQSS-iSCT. 

[0 0 4 6] HI 8*#ii-r*f:^. h*:?— 

Air J: y ±^**ifrSSS:^^J<0-9->3fJU*a49-r'>a 

1 8oo*2ifi-r*o 

[0 0 4 7] 0 1 9$#SB-^'5IC. hr7~'i70«-3^ 

e;;^ag(w$*jE;-r^=^B#(0tt^7^— i 9 o o$ 

±ia-r^o aLL^:s^^T— i sooofi&ic. stsiai* 
* 1 9 o 1 *sB«-r«o ja*a)^w-?-" 

a)if-exi&H7^— 1 9 o 2 J: y IB«**t 

h — 3 > h p - ^ 3b> t> »f L L^^ftt 7^- L 
^■C?«#«iL-6o «fLt^*^t7'— S« 1 8 0 0A<«-a)ft 

[0 0 4 8] 3E«aii3I^W-ciJif^-r^a)-e. *^:/ h9 
fc^it^-^ J; y L < «^>S:Sr L K.yf^^'r-^^^ 



ra*, «^LL^^^t7^-4' 1 soo^sffL. ^oyts^^ 

-exfiiST^--^' 1 9 02 J:y t^^ii^iz. 

— 27 3 > h p — /7 3^)^ t) a^i * L L^*^^— ::^;u 
10 tfxas^-^*^^-^^o 

[O049] h^— ^ =3 > hP— 536^b^tT^F*Uf= 

h-^— <7=i> Ko— ^ircfco-cetli&*4xfcSf 
It * HfcfflSa)*^^— IBA^ ?) a« * tLfc^W-T^ 

20 — ^*fflL>T^-*V h'7-"-C7 3> hP— ^IZcfe yaSfr**!' 

5 o 1 ^cfet^TiSB#a)*£^— h-^— 
hP— ^icStt-r*^*. h"5— ^7=i>hP— ^ic 

»:^^-:^Mt. iieM7;u=ryXAx>i;>icj:y5i 
a>x>e;v-e»f***tfc*-y hr^-^^^jut. mm 
i;Xixx>i;>&i/i/£a.u— i/3>x>i;>i*. SIRS 

-So 

40 [0 0 5 0] 02 o$#gS'r^lc. ««3E»«lc^x-^,tv 

|cfcl^r. «-^»ti(*^*:/ ^9-'$'^>hP-^A^t)Sf 
Li^*«tT^-^*S«-r^o xi^'>:^2ooiizfeu^ 

H»WlCg«"r^o 2^IZ. SE^aCi. X^'y:^2 002 
^(t. X^*:;:^2 0 3l=:felx-caftlCltf***tfc*Sir 
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^»:;3^2 0 0 5(CfcL^T. 3^B#a)-tl— eXp°DM^i^'r— 
x^':/:?2 0 0 8lcfcL^r. -9- 

4. Z<D^flt^ffllN-5)Zilcj:y. SE»attttltB3b<S&* 
0 0 9 (cfciNT. SE»ai*^fti::Bf^-r**S7^-::^^u 20 

[005 1] h^— KlcfclNT. ^^'-^i^a >* 

■r*- ^ y«*ffi*^ h-^— ^nVhP— ^0)*^:/ 30 

[0 0 5 21 *'<>^h^— Ki±. If luweai^— K (A 

TM) hr7-':7lcBILrK^**tTl>^/i<. *S6IB 

K3SfRlcJ:yfl|fi£**tfc-»W*a^ii/X 

[Elffia)f»*3S:ttB^] 40 
[01] fi£*ftWiCcfc*I5H8SE»^-<:^<oafi**:' hC? 

[1112] s[»a>y-Ks*&i/««<^y>^s**'^* 
[0 3] 0 2(7)y — KS^&i;**:^ h*:?— 



[05] y-KSSRic«-r«-9— e;^li3R*SBxi*|g 
^ffiB8Mi^Ks-«-r*0-efc*o 

[07] K^m;^)^t»:^*y h':7-^n>hp- 

[0 8] *«i8lz<i:-S4#Sa):SjS&T/«iS$-fT3fctf)«l 
^73> hP— ^(DrtaXT— ^-r^^^" 

[09] h9— ^7 3l/hP— "^OrtfiST— 

^5"-vS*-^"0"ea5'5<, 

[01 o] hr7— <7<Da»a)y— K«*'^<oa«« 
g®<b-r'5>*«eBl:^cfc*-«M3B:«iS*«fflSMIw^t-0 

[01 1] h'^— ^(Oy — KS*)b^t)3S:«>«»<^X 
^Wtii^'h^-^y hr7— hP— ^^a)*r— $<Z)<Ki£* 
«l!88Mlc^-r0"ei&i)o 

[012] hO—^^t^^:^ h-p— >7I3> hP— 
(Drsl. 3£T/l::. hr?—<7:3> hP— ^0)^1511*. 

— *aB8M i::5t-r 0 -e fe * o 

[013] hr7— hP — ^O^aiStRI-tiBA 

y -r ^f^— :7 p— <DSiK0'T?fc-So 

[01 4] hr?— hP— ^<D->5 3.U— 5^a 

A y -r-s-?— 4* 3? p— <o8aw0T?fc^o 

[015] h'7— ^=i> KO— ^fc^^itfeTJUrJ 

g XM.'r-^ iiii^:fir^*«lBi&MicSi^-r*0-efc«)o 

[01 6] ^s^-y hr7— hP— ^<DiieTJU:JUX 

— ^ <z) ffl sstBSM ic ^-r 0 fc * o 

[01 7] h-^— ^3>hn— ^l^<fcy»f^**^« 

-So 

[018] hP— ^*^t>*'y hr^—i? 

B^-r^0"cfc^o 

[01 9] hr?—<7 0>y — \^^MP^(o^-'^(OW£,Si 

*«t>-r0"cfc*o 

[020] y - Ksm-^<Diiffl^i-^^-'$' 
:^*«tiB8 Wi=:ni:-r 0 -e fc ^ o 
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